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DETAILED ACTION 

1 . Claims 1-22 and 24-26 are pending. 

2. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

3 . The provisional rej ection of claims 1 -22 and 24-26 under the judicially created doctrine 
of obviousness-type double patenting as being unpatentable over claims 1-23 and 27 of 
copending Application No. 09/909,600 is withdrawn in light of the abandonment of that 
application. 

Claim Objections 

4. Claims 5-7, 12-14 and 20-21 are objected to under 37 CFR 1.75(c), as substantial 
duplicates of the parent claims 1, 9 and 16. See MPEP § 706.03(k). If transformation of a plant 
with a nucleic acid encoding phosphoglucose isomerase, phosphomannomutase, GDP-mannose 
pyrophosphorylase (GMPase), or GDP-D-mannose-3,5-epimerase increases the levels of levels of 
vitamin C in a plant and increasing the resistance to environmental stress, this would be inherent 
features of the plants of parent claims 1 and 9 and an inherent result of the method of parent 
claims 16. Thus, claims 6-7, 13-14 and 20-21 fail to further limit claims 1, 9 and 16. If the plant 
is to have the claimed utility, then it must express the recombinant nucleic acid; thus, claims 5 
and 12 fail to further limit claims 1 and 9. This objection replaces the objection set forth in the 
Office action mailed 31 December 2003, as applied to claims 6-7, 13-14 and 20-21. Applicant's 
arguments filed 22 April 2004 do not apply to this new objection. 
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Claim Rejections - 35 VSC § 112 
5 . Claims 1 -22 and 24-26 remain rej ected under 3 5 U. S . C. 1 1 2, first paragraph, as 
containing subject matter that was not described in the specification in such a way as to enable 
one skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and/or use the invention. The rejection is modified from the rejection set forth in the Office 
action mailed 3 1 December 2003. Applicant's arguments and the Declaration of Dr. Patricia 
Conklin, both filed 22 April 2004, have been fully considered but they are not persuasive. 

The claims are broadly drawn to a method of increasing the levels of vitamin C in a plant 
and increasing the resistance to environmental stress by expression a nucleic acid that encodes an 
enzyme in a plant biosynthetic pathway, wherein the enzyme is phosphoglucose isomerase, 
phosphomannomutase, GMPase, or GDP-D-mannose-3,5-epimerase, and plants thereby obtained. 

The instant specification only provides guidance for EMS mutagenesis of Arabidopsis to 
produce two mutants, named vtc, that are deficient in AsA production (pg 7-9); testing the 
mutants for loss of conversion from mannose to ascorbic acid (pg 9-10); AFLP mapping of the 
vtc loci - vtcl maps within a published BAC that has as one of its open reading frames a putative 
mannose- 1 -phosphate guanyltransferase, aka GDP-mannose pyrophosphorylase, and for which a 
partial sequence has been published in GenBank as Accession No. T46645; this sequence is 
mutated in vtcl-1 and vtc 1-2 (pg 10-12); measuring GDP-mannose pyrophosphorylase activity in 
vtcl mutants (pg 12-13); and complementation of the vtcl-1 mutant with a 3.4 kb subfragment 
from the BAC clone that has the GDP-mannose pyrophosphorylase gene (pg 13-17). 

The instant specification fails to provide guidance for the sequence of the full-length gene 
encoding GMPase, and thus provide guidance for wild-type plants transformed with the GMPase 
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gene and methods of making stress resistant plants by transformation with a nucleic acid encoding 
the GMPase gene. The specification also fails to provide guidance for nucleic acids encoding 
phosphoglucose isomerase, phosphomannomutase, or GDP-D-mannose-3,5-epimerase, and thus 
provide guidance for wild-type plants transformed with nucleic acids encoding phosphoglucose 
isomerase, phosphomannomutase, or GDP-D-mannose-3,5-epimerase and methods of making 
stress resistant plants by transformation with a nucleic acid encoding any of these enzymes. 

The specification does not teach the sequence of full-length Arabidopsis GMPase gene. 
GenBank Accession No. T46645 is only 510 nucleotides long and only encodes a protein of 83 
amino acids, as shown below: 

T46645 

ATTTTGCCAACGAACGTTCTTTCTTCTTAATCACAGCNCAGCCTGACGCAACCGCTCAGGCTGATCTN 
TTCCAATTTACAGCCATTTCCCAGCTCAGATCTCTGATCCGGTGAGATCTCTCTCAAGGAAAAGGAGT 

TAGAGCATCATCAAGATGAAGGCACTCATTCTTGTTGGAGGCTTCGGCACTCGCTTGAGACCATTGAC 

MetLysAlaLeuIleLeuValGlyGlyPheGlyThrArgLeu7VrgProLeuTh 

TCTCAGTTTCCCAAAGCCCCTTGTTGATTTTNCTAATAAAC^ 

rLeuSerPheProLysProLeuValAspPheXXXAsnLysProMetlleLeuHisGlnlleGluAlaL 

TTAAGGCAGTTGGAGTTGATGAAGTGGTTTTGGCCATCAATTATCAGCCAGAGGTGATGCTGAACTTC 

GuLysAlaValGlyValAspGluValValLeuAlalleAsnTyrGlnProGluValMetLeuAsnPhe 

T TGAAGGAC T TTNAGAC C AAGC TGGAAATC AAAATC AC TT GC TC AC AAGAGCC GAGCNAC TAGGTAC C 

LeuLysAspPheXXXThrLysLeuGluIleLysIleThrCysSerGlnGluProSerXXXstp 

GCTGGTCCTTGGTTTANNGGGNGCAAATTGNTTTATGGACCTGNGNGCCCTTTTTGTTTTAAAAGNNA 
TGANTAAGGGGNCCCNNTAAANAANCTTNGGGTT 

The specification on pg 1 1, lines 3-15 states that the protein encoded by T46645 has 59% 
identity to the mannose-1 -phosphate guanyltransferase from Saccharomyces cerevisiae. 
However, this enzyme from yeast is 361 amino acids long (Schultz et al, 2002, GenBank 
Accession No. P41940). T46645 only encodes a protein that is about 23% of the length of the 
yeast protein sequence. Thus, it is clear that T46645 does not encode a full-length enzyme. 
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The full length GMPase from Arabidopsis has been isolated since the filing of the instant 
specification. This sequence, NM_129535 (Town et al> 2002, GeneBank Accession No. 
NM_129535) is shown below, aligned with T46645 (T46645 is shown in bold, bases that do not 
match with NM_129535 are shown in lower case): 

T46645 vs NM_129535 

ATTTTGCC^CGAACGTTCTTTCTTCTTAATCACAGCNCAGCCTGACGCAACC 

GC CT AT CATT TT GC CAAC GAAC GTTCTTTCTTCT TAAT CACAGC T C AGC CT GAC GCAAC C 60 

GCTCAGGCTGATCTNTTCCAATTTACAGCCATTTCCCAGCTCAGATCTCTGATCCGGTGA 

GC T C AGGC T GAT CT C T T C CAAT TT AC AGC CAT TT C C CAGC TC AGAT C T C T GAT C C GGT GA 120 

GATC TCTC TCAAGGAAAAGK3AGTTAGAGC^TCAT 

GAT C TC TC T C AAGGAAAAGGAGTT AGAGCATC AT CAAGAT GAAGGC ACT CATT CT T GT T G 18 0 

MetLysAlaLeuIleLeuValG 

CGAGGCTTCGGCACTCGCTTGAGACATTGACTCTCAGTTTCCCAAA6CCCCTTGTTGATT 

GAGGCTTCGGCACTCGCTTGAGACCATTGACTCTCAGTTTCCCAAAGCCCCTTGTTGATT 240 
lyGlyPheGlyThrArgLeuArgProLeuThrLeuSerPheProLysProLeuValAspP 

TTNCTAATAAACCCATGATCCTTCATCAGATAGAGGCTCTTAAGGCAGTTGGAGTTGATG 

T T GC TAAT AAAC C CAT GAT C C T TC AT CAGATAGAGGC T C T TAAGGCAGT T GGAGT T GAT G 300 
heAlaAsnLysProMetlleLeuHisGlnlleGluAlaLeuLysAlaValGlyValAspG 

AAGTGGTTTTGGCCATCAATTATCAGCCAGAGGTGATGCTGAACTTCTTGAAGGACTTTN 

AAGT GGT T TT GGC CAT CAAT TAT CAGC C AGAGGT GAT GC T GAAC T T CTT GAAGGACT TT G 360 
luValValLeuAlalleAsnTyrGlnProGluValMetLeuAsnPheLeuLysAspPheG 

AGaccaaGCTGGaaaTCaaaaTCacttGctcacaAgagccgagcnactAggTaccgctg 

T AGGTAC C GC T GGT C C T C TGGC T C TAGC GAGAGACAAAT T GC T T GATGGAT CT GGAGAGC 42 0 

euGlyThrAlaGlyProLeuAlaLeuAlaArgAspLysLeuLeuAspGlySerGlyGluP 

gt cc tTggt t tanngGgnGcAAAT tgnt tTatggacCTgngngccc 1 1 1 1 tGt 1 1 taaaa 

C C TT CT T TAGAC CAAGCT GGAAAT CAAAATCACT TGC T CACAAGAGACC GAGC CAC GT T C 48 0 

roPhePheluThrLysLeuGluIleLyslleThrCysSerGlnGluThrGluProLValL 

gnnAtgantAaGgggncccnntaaAnaanCTTnggGtt 

T T AACAGT GAT GTGAT TAGT GAGT AC C C TC T TAAAGAAAT GC TT GAGT T T C AC AAAT C T C 5 40 

euAsnSerAspVallleSerGluTyrProLeuLysGlioMetLeuGluPheHisLysSerH 

AACGGT GGGGAAGC CT CCATAATGGTAACAAAGGTGGATGAACC GT CGAAATATGGAGT G 600 
isGlyGlyGluAlaSerlleMetValThrLysValAspGluProSerLysTyrGlyValV 

GT T GT TAT GGAAGAAGCACT GGAAGAGT GGAGAAGT TT GT GGAAAAGC CAAAAC T GT AT G 660 
alValMetGluGluSerThrGlyArgValGluLysPheValGluLysProLysLeuTyrV 

T AGGT AAC AAGAT CAAC GC T GGGAT T T ATC T T CT GAAC CC AT C T GT T C T T GAT AAGAT T G 72 0 

alGlyAsnLysIleAsnAlaGlylleTyrLeuLeuAsnProSerValLeuAspLysIleG 

AGC TAAGAC C GACT T CAAT C GAAAAAGAGACT T T C C C T AAGATT GC AGC AGC GCAAGGGC 78 0 

luLeuArgProThrSerlleGluLysGluThrPheProLysIleAlaAlaAlaGlnGlyL 

T C TAT GCT AT GGT GCT AC C AGGGT T T T GGAT GGAC AT T GGGC AAC C C C GT GAC T AC ATAA 84 0 

euTyrAlaMetValLeuProGlyPheGlnMetAspIleGl yGlnProArgAspTyrlleT 
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C GGGT T T GAGAC T C T AC T TAGACT CC C T T AGGAAGAAAT C T C C T GC C AAAT TAAC CAGT G 900 
hrGl yLeuArgLeuTyrLeuAspSerLeuArgLysLysSerProAlaLysLeuThrSerG 

GGC CAC AC AT AGTT GGGAAT GT T C T T GT TGAC GAAAC C GC TACAAT T GGGGAAGGAT GT T 960 
lyProHisIleValGlyAsnValLeuValAspGluThrAlaThrlleGlyGluGlyCysL 

T GAT TGGAC CAGAC GT T GC CAT TGGT C C AGGC T GCATT GT TGAGT C AGGAGT C AGAC T C T 1020 
eulleGlyProAspValAlalleGlyProGlyCysIleValGluSerGlyValArgLeuS 

C C C GAT GC AC GGT CAT GC GT GGAGT C C GCAT C AAGAAGCAT GCGTGT ATC T C GAGCAGT A 1080 
erTVrgCysThrValMetArgGlyValAxglleLysLysHisAlaCysIleSerSerSerl 

T C AT CGGGT GGC AC T C AAC GGT TGGT CAAT GGGC CAGGAT CGAGAAC AT GAC GAT C C T C G 1140 
lelleGlyGlnHisSerThrValGlyGlnGlnAlaArglleGluAsnMetThrlleLeuG 

GTGAGGAT GTTCAT GT GAGC GATGAGATCTATAGCAAT GGAGGAGTT GTTTTGCCACACA 1200 
lyGluAspValHisValSerAspGluIleTyrSerAsnGlyGlyValValLeuProHisL 

AGGAGAT C AAAT CAAAC AT C T T GAAGC C AGAGAT AGT GAT GT GAAAAT GAGAT AT T ATAT 12 60 
ysGluIleLysSerAsnlleLeuLysProGluIleValMet 

GTGCAACTTTTTTTTTTTTTTTTGTGTCCTTTCTTCAACTTTGAAATCGCTTTCGTAATT 1320 

C T TAAT GGCT TT T GAATAAGCAT CAAT CAAAACGCT GT ATAT C T T GT TAGGGT C GTT T GC 1380 

TGTTTTGTCTCTTTTTTTGTTTTGTAATTTATAAAAAAATTTATTCTCATTTTATGTGAG 14 40 

AT AC T T T T GAATAT T CAT TAAT TATAAAGC TTTTTTTTT GTGAAGT AA 14 88 

It is clear from this alignment that T46645 does not encode the full-length GMPase 
sequence. Furthermore, the sequence differences between T46645 and NM_129535 mean that 
even within the portions of T46645 and NM__129535 that overlap, T46645 encodes a protein 
with a different amino acid sequence that does NM_129535, Thus, this sequence could not be 
used to produce plants with increased levels of vitamin C, nor could a plant transformed with a 
nucleic acid comprising T46645 have increased levels of vitamin C. 

What Applicant transformed into the vtcl mutant was vector gVTCl-GPTV, which 
comprises a 3.4 kb DNA from the VTC1 locus (specification, pg 14, lines 1-6); this DNA is 
more than 6 times longer than the 5 10 nucleotides of T46645 and presumably comprises the full 
length GMPase as shown in NM_129535. 

Furthermore, no nucleic acid encoding GDP-mannose epimerase was known at the time 
of filing. Wolucka et al (2001, Proc. Natl. Acad. Sci. USA 98:14843-14848) teach the first (pg 
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14844, left column, paragraph 1), two years after the filing of the instant application. The instant 
specification teaches no nucleic acid encoding GDP-mannose epimerase; thus, the specification 
cannot be enabled for plants transformed with a nucleic acid encoding GDP-mannose epimerase 
or for methods of producing those plants. 

The specification fails to teach any nucleic acids encoding phosphoglucose isomerase or 
phosphomannomutase. 

Davey et al (1999, Plant Physiol. 121:535-543) teach that there is more than one pathway 
for vitamin C synthesis mArabidopsis; all of these pathways use L-galactone-l,4-lactone as the 
precursor before L-ascorbic acid, but they each produce L-galactone-l,4-lactone from very 
different precursors (Figure 4). Gatzek et al (2002, Plant J. 30:541-553) expressed mArabidopsis 
plants a nucleic acid encoding L-galactose dehydrogenase, which is the second-to-last enzyme in 
the vitamin C biosynthesis pathway shown in the instant Figure 1, Although the enzyme level 
was increased 3.5 fold, there was no increase in vitamin C concentration in leaves (see abstract). 
In contrast, Agius et al (2003, Nature Biotechnol. 21:177-181) teach that expression of a nucleic 
acid encoding D-galacturonate reductase, an enzyme in one of the other pathways, mArabidopsis 
plants did result in increased levels of vitamin C relative to wild-type plants (see abstract), and 
Bauw et al (WO 98/50558) teach that transformation of wild-type plants with a nucleic acid 
encoding L-galactono-g-lactone dehydrogenase also resulted in plants with increased vitamin C 
levels (pg 18, lines 28-3 1). These results suggest that expression of a nucleic acid encoding any 
of the enzymes before galactono-l,4-lactone dehydrogenase the vitamin C biosynthesis pathway 
shown in the instant Figure 1, including phosphoglucose isomerase, phosphomannomutase, 
GMPase, or GDP-mannose epimerase, would not increase vitamin C levels relative to those in 
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wild-type plants. 



These results are summarized below: 
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Thus, it would not be possible to achieve an increased vitamin C concentration in plants 
by transformation with a nucleic acid encoding phosphoglucose isomerase, 
phosphomannomutase, GMPase, or GDP-mannose epimerase, and transformation with a nucleic 
acids encoding one of those enzymes would not result in increased vitamin C content or 
increased resistance to drought, cold, UV radiation, air pollution, salts, heavy metals and/or 
reactive oxygen species. 

Applicant is invited to submit a Declaration showing that plants transformed with a 
nucleic acid encoding phosphoglucose isomerase, phosphomannomutase, GMPase, or GDP- 
mannose epimerase behave differently than plants transformed other nucleic acids encoding the 
enzymes before galactono-l,4-lactone dehydrogenase in the vitamin C pathway of in the instant 
Figure 1 and have increased levels of vitamin C and increased stress resistance relative to wild- 
type plants. This Declaration, however, will not enable the nucleic acid encoding GMPase from 
Arabidopsis or GDP-mannose epimerase from any source. Only a deposit of pVTCl-GPTV, as 
below, will enable the nucleic acid encoding GMPase from Arabidopsis. A nucleic acid 
encoding GDP-mannose epimerase cannot be enabled, given it was not known in the prior art. 

If the deposit is made under the terms of the Budapest Treaty, then an affidavit or 
declaration by Applicant, or a statement by an attorney of record over his or her signature and 
registration number, stating that the specific strain has been deposited under the Budapest Treaty 
and that the strain will be irrevocably and without restriction or condition released to the public 
upon the issuance of a patent, would satisfy the deposit requirement made herein. 

If the deposit has not been made under the Budapest Treaty, then in order to certify that 
the deposit meets the criteria set forth in 37 C.F.R. 1.801-1,809, Applicant may provide 
assurance of compliance by an affidavit or declaration, or by a statement by an attorney of record 
over his or her signature and registration number, showing that 

(a) during the pendency of this application, access to the invention will be afforded to 
the Commissioner upon request; 

(b) all restrictions upon availability to the public will be irrevocably removed upon 
granting of the patent; 
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(c) the deposit will be maintained in a public depository for a period of 30 years or 5 
years after the last request or for the enforceable life of the patent, whichever is 
longer; 

(d) a test of the viability of the biological material at the time of deposit (see 37 CFR 
1.807); and, 

(e) the deposit will be replaced if it should ever become inviable. 

Given the claim breath, unpredictability, and lack of guidance as discussed above, undue 
experimentation would have been required by one skilled in the art to develop and evaluate 
methods for increasing the endogenous level of vitamin C and resistance to environmental 
stresses in a plant by expression by of a nucleic acid encoding phosphoglucose isomerase, 
phosphomannomutase, GMPase, or GDP-mannose epimerase. 

Applicant urges that a full-length GMPase sequence is not required to enable the instant 
invention since one of ordinary skill in the art would not need to perform undue experimentation 
to practice the invention (response pg 9). 

This is not found persuasive because a full-length GMPase enzyme cannot be made from 
the partial sequence disclosed in the specification. 

Applicant and the Declaration urge that the specification provides guidance for the full- 
length gene encoding GMPase (response pg 10, Declaration ^fll). 

This is not found persuasive because the specification does not teach the sequence of the 
full-length coding sequence of the GMPase gene. 

Applicant and the Declaration urge that the vtcl mutant was mapped and that analysis of 
the mutant showed it incorporated less mannose into ascorbic acid than did wild-type. Applicant 
and the Declaration urge that an EST (GenBank Accession No. T46445) was found that was 
annotated as being a putative glucose- 1-P thymidylyltransferase and that no experimentation 
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would be required to identify the EST. Applicant and the Declaration urge that this EST aligned 
with yeast vig9 (response pg 10-1 1, Declaration 1jl3-l6) 

This is not found persuasive because GenBank Accession No. T46645 is only 510 
nucleotides long and only encodes a protein of 83 amino acids; T46645 only encodes a protein 
that is about 23% of the length of the yeast protein sequence. 

Applicant and the Declaration urge that the EST was used to search the Arabidopsis 
Genebank to find BAC T517 via a BLAST query; the date the sequence was available is 1997. 
Applicant and the Declaration urge that the sequence of this BAC is not required to practice the 
invention. The Declaration urges that one of skill in the art could obtain T46645 from the 
Arabidopsis Biological resource Center (response pg 11, Declaration ^[17-21). 

This is not found persuasive because T46645 is only 510 nucleotides long and only 
encodes a protein of 83 amino acids and does not encode a full-length enzyme. Even if 
transformation of a wild-type plant with a nucleic acid encoding GMPase increased vitamin C 
levels in the transgenic plant, transformation with T46645 would not do so. Either the sequence 
of BACT517 is required or BACT517 must be available. 

None of the BLAST results submitted by applicant indicates that the full-length GMPase 
sequence, as opposed to a partial sequence, was available at the time of filing. 

Applicant urges that a 5.4 Clal fragment was subcloned from BAC T5 17, which was 
further subcloned to make the vector used to complement the vtcl -1 mutant. Applicant urges 
that the gene was available at the time of filing, within BAC T5 1 7, and that a requirement that 
the sequence be known at the time of filing it not consistent with the law of enablement 
(response pg 11-12). 
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This is not found persuasive. Either the sequence must be known, or B ACTS 17 must be 
deposited under the Budapest treaty. 

Applicant urges that BACT517 was identified in the specification and available at the 
time of filing, and is still available today from the ABRC; as the size of the fragment used was 
disclosed in the specification, one of skill in the art could practice the invention with no 
experimentation. Applicant urges that they do not have to prove that BACT5 17 would be 
available 30 years from unless there is a reasonable basis to believe that the biological material 
will cease to be available during the enforceable life of the patent (response pg 12). 

This is not found persuasive. The ABRC Stock Acquisition and Deacquisition Policy 
states that they may maintain a stock but forgo distribution, may discard a stock, or may replace 
a stock with a different one (see http:www.Arabidopsis.org/abrc/acquis__deacquis.jsp, pg 4). The 
ABRC Stock Acquisition and Deacquisition Policy provides a reasonable basis to believe that 
the biological material will cease to be available to the public during the enforceable life of the 
patent. Thus, current availability of B ACTS 17 at ABRC is not sufficient to satisfy the 
enablement requirement. 

Applicant urges that the specification provides ample guidance for the full-length gene 
encoding GMPase, via the recitation that VTC1 was fine-mapped within a 2Mb region; one of 
skill in the art could create a genetically engineered plant as recited in the claims without undue 
experimentation (response pg 13). 

This is not found persuasive because the instant claims are not drawn to a method of 
increasing vitamin C levels and increasing stress resistance in a plant by transformed with the 
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VTC4 gene and plants thereby obtained. Furthermore, as detailed in the enablement rejection for 
that abandoned application, that invention was also not enabled. 

Applicant and the Declaration urge that the specification teaches plants transformed with 
the GMPase gene, wherein the plants have increased vitamin C levels (response pg 13, 
Declaration ^23, 25). 

This is not found persuasive. Applicant on pg 16-17 transformed a mutant vtcl-1 plant 
with a GMPase clone, effectively converting a mutant plant into a wild-type plant. This 
procedure is called complementation and the experiment merely showed that the clone was from 
the vtcl gene. If the experiment had been unsuccessful, it would have merely shown the cDNA 
was not from the vtcl gene. 

Dong et al (2001, Plant Physiol. 127:46-57) teach that when genes encoding enzymes in 
one biosynthetic pathway are overexpressed in wild-type plants, there was no increase in the 
levels of end product of the pathway, even those genes complemented mutants in the pathway 
(see abstract). Thus, just because a nucleic acid complements a mutant, overexpression of that 
gene in wild-type plants will not necessarily result in an increase in the levels of end product of 
the pathway. 

Applicant did not transform a wild-type plant with the GMPase cDNA clone to show that 
the plants so produced have increased levels of vitamin C relative to wild-type plants. 
Furthermore, Applicant did not use a clone where the only GMPase sequence was that of 
T46645. It is suggested that Applicant submit a Declaration showing that plants transformed 
with a nucleic acid encoding phosphoglucose isomerase, phosphomannomutase, T46645, or 
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GDP-mannose epimerase have increased levels of vitamin C and increased stress resistance 
relative to wild-type plants. 

Applicant urges that in a prior Office action asserted that Bauw et al (WO98/50558) teach 
plants transformed with a nucleic acid encoding L-galactone-y-lactone dehydrogenase and that 
these plants inherently have increased vitamin C levels; thus, it was acknowledged that it was 
possible to produce plants with increased vitamin C levels (response pg 14), 

This is not found persuasive. The rejection is not that it is impossible to produce plants 
with increased vitamin C levels, just that it was impossible to do so as claimed. 

Applicant and the Declaration urge that the extensive teachings in the art combined with 
the teachings in the specification make it clear that a wide variety of plants can be transformed 
with a gene in the vitamin C biosynthetic pathway to increase levels of vitamin C in plants 
(response pg 14, Declaration f26). 

This is not found persuasive. First, the only plant successfully transformed with a gene in 
the vitamin C biosynthetic pathway to increase levels of vitamin C in plants is Arabidopsis. 
Second, the teachings in the art make it clear that not all genes in the vitamin C biosynthetic 
pathway can be successfully increase levels of vitamin C in plants (see, e.g., Gatzek et al). The 
specification does not overcome the teachings in the art, for the reasons detailed above. 

Applicant and the Declaration urge that following the teachings in the specification they 
narrowed another locus with probable involvement in the vitamin C biosynthesis pathway to a 
small region in the Arabidopsis genome in an application filed as 09/909,600; thus, the instant 
specification provides enablement for the claimed invention (response pg 14, Declaration 1f22). 
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This is not found persuasive. The instant specification provides no guidance for the vtc4 

gene. 

Applicant urges that the specification clearly teaches a transgenic plant that had increased 
vitamin C levels relative to a progenitor plant (response pg 15-17). 

This is not found persuasive. The claims encompass wild-type plants transformed with a 
nucleic acid encoding GMPase, as well as vtcl-1 plants transformed with a nucleic acid encoding 
GMPase. The teachings of Gatzek et al indicate unpredictability associated with transformation 
of wild-type plants with nucleic acid encoding enzymes in the pathway of the instant Figure 1 . 
Nothing Applicant has done overcomes that unpredictability. It is suggested that Applicant 
overcome that unpredictability by submitting a Declaration showing that wild-type plants 
transformed with a nucleic acid encoding phosphoglucose isomerase, GMPase, 
phosphomannomutase, or GDP-mannose epimerase have increased levels of vitamin C relative 
to untransformed wild-type plants. 

Applicant urges, in response to a statement that were was no use for a mutant plant 
complemented by the nucleic acid, that no utility rejection was made (response pg 17). 

This is not found persuasive. The enablement requirement has two prongs, how to make 
and how to use. As the mutant plant complemented by the nucleic acid is identical to a wild-type 
plant, there is no specific and substantial use for such a plant. The vtcl-1 plants transformed 
with pVTCl-GPTV had only wild-type levels of vitamin C (specification, pg 16, lines 1-2); no 
plants were obtained with levels greater than those in wild-type. There is no specific and 
substantial use for a plant with wild-type levels of vitamin C. 
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Applicant urges that they only have to enable the claimed subject matter, and they have 
enabled the claims by showing that a plant comprising a nucleic acid encoding an enzyme in a 
plant vitamin C pathway [sic]; the examiner cannot decide an example is inadequate when it 
enables the claimed subject matter (response pg 17). 

This is not found persuasive. The example is inadequate because the totality of the 
following indicate that the specification is not enabled: vtcl-1 plants transformed with pVTCl- 
GPTV had only wild-type levels of vitamin C; nucleic acid encoding GMPase and GDP- 
mannose epimerase were not available at the time of filing; the teachings of Gatzek et al indicate 
unpredictability associated with transformation of wild-type plants with nucleic acid encoding 
enzymes in the pathway of the instant Figure 1; and Applicant has provided no evidence that 
wild-type plants transformed with a nucleic acid encoding phosphoglucose isomerase, GMPase, 
phosphomannomutase, or GDP-mannose epimerase have increased levels of vitamin C relative 
to untransformed wild-type plants. 

Applicant urges that the Office action mailed 24 July 2001 stated that the plants of 
Trulson et al, which were dicots transformed with a nucleic acid encoding phosphomannose 
isomerase, would inherently have increased stress resistance and vitamin C levels, but in the 
Office action mailed 3 1 December 2003, states that in light of the teachings of Gatzek et al that 
plants transformed with a nucleic acid encoding phosphomannose isomerase, would inherently 
have increased stress resistance and vitamin C levels; Applicant requests additional evidence to 
support the arguments that Gatzek nullifies the previous statement (response pg 18). 
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This is not found persuasive. The teachings of Gatzek et al, 2002, were not available at 
the time of the Office action mailed July 2001; if they had been, the statement would not have 
been made. No additional evidence is required. 

Applicant urges that Gatzek et al merely shows that an increase in enzyme levels for L- 
galactose dehydrogenase did not increase vitamin C levels in leaves, Davey et al merely shows 
that there is more than one vitamin C biosynthesis pathway, and Agius shows that 
overexpression of an enzyme in one of the other pathways increases vitamin C biosynthesis. 
Applicant urges that the conclusion that since one of the enzymes in Applicant's pathway did not 
work, the others would not is unwarranted and no concrete evidence was provided to support the 
conclusion. Applicant urges that another conclusion from the Gatzek results is that the rate- 
limiting step is before galactono-1,4, lactone dehydrogenase. Applicant also urges that plants 
transformed with a nucleic acid encoding GMPase have increased vitamin C levels compared to 
the progenitor plants (response pg 18-19). 

This is not found persuasive. The results of Gatzek et al, in conjunction with those of 
Bauw et al, provide a strong expectation that since one of the enzymes in Applicant's pathway 
did not work, the ones before in the pathway also would not. The data from Gatzek et al and 
Bauw et al indicate that the rate-limiting step is not before galactono-1,4, lactone dehydrogenase, 
as follows: Transformation of plants with a nucleic acid encoding L-galactose dehydrogenase 
may not result in in creased levels of vitamin C either because the upstream enzymes are not 
producing enough substrate, galactose, or because the next enzyme in the pathway cannot use the 
product, galactono-l,4-lactone, at higher than wild-type levels. Bauw et al transformed plants 
with a nucleic acid encoding galactono-l,4-lactone dehydrogenase, which converts galactono- 
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1,4-lactone to vitamin C; levels of vitamin C in those plants with higher than wild-type levels 
(pg 18, lines 28-3 1). Thus, transformation of plants with a nucleic acid encoding L-galactose 
dehydrogenase did not result in increased levels of vitamin C because there is not enough 
galactono- 1,4-lactone dehydrogenase in wild-type plants. Transformation with a nucleic acid 
encoding an enzyme upstream of L-galactose dehydrogenase in the pathway of the instant Figure 
1 would not result in an increase in vitamin C levels in a wild-type plant. Additionally, 
Applicant arguments that the rate-limiting step is before galactono-1,4, lactone dehydrogenase, 
even if true, would not indicate that transformation of a plant with a nucleic acid encoding 
phosphoglucose isomerase, GMPase, phosphomannomutase, or GDP-mannose epimerase would 
work. Lastly, it is noted that none of the transformants produced by Applicant's transformation 
of vtc 1-1 with pVTCl-GPTV had higher than levels of vitamin C, as would be expected if 
transformation with a nucleic acid encoding GMPase could increase vitamin C levels above 
wild-type levels. 

Applicant urges that they have enabled the invention by providing a real example 
supporting the claims as written (response pg 19). 

This is not found persuasive. The claims encompass wild-type plants transformed with a 
nucleic acid encoding GMPase, as well as vtcl-1 plants transformed with a nucleic acid encoding 
GMPase, vtcl-1 plants transformed with a nucleic acid encoding GMPase only had wild-type 
levels of vitamin C; unexpectedly, none overproduced vitamin C. 

To reiterate: Nucleic acids encoding GDP-mannose epimerase were not available at the 
time of filing. Nucleic acids encoding GMPase do not appear to have not available at the time of 
filing, and T46445 is only a partial sequence. No plant transformed with a nucleic acid 
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comprising T46445 could produce GMPase because the sequence of T46445 has so many errors. 
The specification teaches no nucleic acid encoding phosphoglucose isomerase or 
phosphomannomutase. The teachings of Gatzek et al indicate unpredictability associated with 
transformation of wild-type plants with nucleic acid encoding enzymes in the pathway of the 
instant Figure 1 . Applicant has not provided evidence that wild-type plants transformed with a 
nucleic acid encoding phosphoglucose isomerase, GMPase, phosphomannomutase, or GDP- 
mannose epimerase have increased levels of vitamin C relative to untransformed wild-type 
plants. 

It is noted that in the interview of 13 April 2004 that applicant's representative stated that 
the inventor was no longer working on this invention. However, submission of data showing 
that wild-type plants transformed with a nucleic acid encoding phosphoglucose isomerase, 
GMPase, phosphomannomutase, or GDP-mannose epimerase have increased levels of vitamin C 
relative to untransformed wild-type plants would overcome a large portion of this enablement 
rejection. 

6. Claims 1-22 and 24-26 are rejected under 35 U.S.C. § 1 12, first paragraph, as containing 
subject matter that was not described in the specification in such a way as to reasonably convey 
to one skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. The rejection is modified from the rejection set forth in the 
Office action mailed 3 1 December 2003 . Applicant's arguments and the Declaration of Dr. 
Patricia Conklin, both filed 22 April 2004 have been fully considered but they are not persuasive. 

The claims are broadly drawn to methods of using a multitude of nucleic acids encoding 
phosphoglucose isomerase, phosphomannomutase, GDP-mannose epimerase or GMPase. The 



Application/Control Number: 09/44 1,318 Page 20 

Art Unit: 1638 

specification describes no nucleic acids encoding plant phosphoglucose isomerases, 
phosphomannomutases or GDP-mannose epimerases. The specification only describes a nucleic 
acid a partial, and incorrectly sequence, nucleic acid encoding a portion of a GMPase enzyme. 
Applicant does not describe other nucleic acids encompassed by the claims, and the structural 
features that distinguish all such nucleic acids from other nucleic acids are not provided. 

No genes encoding GDP-mannose epimerase were known at the time of filing (see 
Wolucka et al, pg 14844, left column, paragraph 1). It is not clear that any plant nucleic acids 
encoding phosphoglucose isomerase or phosphomannomutase, or if any other plant GMPAses 
were known at the time of filing. Even if some genes encoding phosphoglucose isomerase, 
phosphomannomutase or GMPase were known, such sequences do not describe the full scope of 
genes encoding phosphoglucose isomerase, phosphomannomutase or GMPase. 

Because the sequences are not described, the method of using the sequences to make 
plants with increased vitamin C levels is likewise not described, and the specification fails to 
provide an adequate written description of the claimed invention. 

Therefore, given the lack of written description in the specification with regard to the 
structural and physical characteristics of the compositions used in the claimed methods, it is not 
clear that Applicant was in possession of the genus claimed at the time this application was filed. 

Applicant and the Declaration urge that many of the genes encoding GMPase, including 
Arabidopsis, and the other enzymes in the vitamin C pathway are known in the art (response pg 
21, Declaration 1J27). 

This is not found persuasive. Applicant provides no sequences supporting their assertion 
that many of the genes encoding GMPase, including Arabidopsis, and the other enzymes in the 
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vitamin C pathway are known in the art. The coding sequence of full-length Arabidopsis 
GMPase gene was not known in the prior art. Furthermore, Applicant has provided no evidence 
that any plant genes encoding phosphoglucose isomerase or phosphomannomutase were known 
at the time of filing, and certainly no genes encoding GDP-mannose epimerase from any source 
were known at the time of filing (see Wolucka et al, pg 14844, left column, paragraph 1). Lastly, 
even if some genes encoding phosphoglucose isomerase, phosphomannomutase or GMPase were 
known, such sequences do not describe the full scope of genes encoding phosphoglucose 
isomerase, phosphomannomutase or GMPase. 

Applicant and the Declaration urge that Figure 1 and the specification on pg 4 disclose 
the enzymes in the vitamin C pathway (response pg 21 and Declaration ^28). 

This is not found persuasive. Disclosure of a list of enzyme names does not describe the 
structural features, that is, the sequence, of the nucleic acids that encode such enzymes. 

The Declaration urges that one of skill in the art would know that they were in possession 
of possession of the invention from the pathway in Figure 1 ; sequences of those enzymes would 
not be required to clone a nucleic acid encoding an enzyme in a Vitamin C biosynthetic pathway 
or express the enzyme in a plant (Declaration 1f29). 

This is not found persuasive. Patent law requires a functional and structural description 
of a composition and of compositions used in a method. The list of enzymes in Figure 1 is 
merely a functional description. 

See Univ. of California v. Eli Lilly, 119 F.3d 1559, 43 USPQ 2d 1398 (Fed. Cir. 1997) at 

pg 1406: 

a generic statement such as "vertebrate insulin cDNA" or "mammalian insulin cDNA," without more, is not an 
adequate written description of the genus because it does not distinguish the genus from others, except by 
function. It does not specifically define any of the genes that fall within its definition. It does not define any 
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structural features commonly possessed by members of the genus that distinguish them from others. One skilled 
in the art therefore cannot, as one can do with a fully described genus, visualize or recognize the identity of the 
members of the genus. A definition by function, as we have previously indicted, does not suffice to define the 
genus because it is only an indication of what the genes does, not what it is. 

... A description of a genus of cDNAs may be achieved by means of a recitation of a representative number of 
cDNAs, defined by nucleotide sequence, falling within the scope of the genus or of a recitation of structural 
features common to the members of the genus, which features constitute a substantial portion of the genus. 
... the claimed genera of vertebrate and mammal cDNA are not described by the general language of the '525 
patent's written description supported only by the specific nucleotide sequence of rat insulin. 

SeeAmgenlnc. v. Chugai Pharmaceutical Co. Ltd, 18USPQ 2d 1016 at page 1021: 

A gene is a chemical compound, albeit a complex one, and . . . conception of a chemical compound requires that 
the inventor be able to define it so as to distinguish it from other materials .... Conception does not occur unless 
one has a mental picture of the structure of the chemical or is able to define it by its method of preparation, its 
physical or chemical properties, or whatever characteristics sufficiently distinguish it. It is not sufficient to 
define it solely by it principal biological property, e.g., encoding human erythropoietin, because an alleged 
conception having no more specificity than that is simply a wish to know the identity of any material with that 
biological property. 

See University of Rochester v. G.D. Searle & Co., 69 USPQ2d 1886 (CA FC 2004) at 
page 1894: 

Rochester also attempts to distinguish Fiers, Lilly, and Enzo by suggesting that the holdings in those cases were 
limited to composition of matter claims, whereas the '850 patent is directed to a method. We agree with the 
district court that that is w a semantic distinction without a difference." Univ. of Rochester, 249 F. Supp. 2d at 
228. Regardless whether a compound is claimed per se or a method is claimed that entails the use of the 
compound, the inventor cannot lay claim to that subject matter unless he can provide a description of the 
compound sufficient to distinguish infringing compounds from non-infringing compounds, or infringing methods 
from non-infringing methods. As the district court observed, "[t]he claimed method depends upon finding a 
compound that selectively inhibits PGHS-2 activity. Without such a compound, it is impossible to practice the 
claimed method of treatment." 

Applicant urges that the specification provides ample guidance for the sequence of the 
GMPase gene and had they possession of the claimed invention as evidenced by identification 
and usage of B ACTS 17 to obtain a subclone containing VTC1 (response pg 21). 

This is not found persuasive because the specification does not provide an adequate 
written description of BACT517, the GMPase gene, or nucleic acids encoding phosphoglucose 
isomerase, phosphomannomutase or GDP-mannose epimerase. 



7, Claims 1-8, 1 0, 16-22 and 24-26 remain rejected under 35 U.S.C. § 1 12, second 
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paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 
matter that Applicant regards as the invention. Dependent claims are included in all rejections. 
The rejection is repeated for the reasons of record as set forth in the Office action mailed 3 1 
December 2003. Applicant's arguments and the Declaration of Dr. Patricia Conklin, both filed 
22 April 2004 have been fully considered but they are not persuasive. 

Claim 1 remains indefinite in its recitation of "plant Vitamin C biosynthesis pathway " It 
is not clear if this means the nucleic acid is derived from plants or if the nucleic acid encodes any 
pathway enzyme that can function in plants. 

Applicant and the Declaration urge that the enzymes encompassed by the claims are 
described in Figure 1 and the source of nucleic acids that encode these enzyme is not relevant 
since the claims have no limitation as to source (response pg 22 and Declaration p 1). 

This is not found persuasive. As currently written the enzymes are limited to plant 
enzymes because only a plant enzyme would be a plant biosynthetic pathway; a bacterial, fungal 
or animal enzyme would not. If Applicant wishes to limit their invention to plant enzymes then 
they should so state, and the rejection will be withdrawn. If, as suggested by the statements on 
pg 22 of the response and pi of the Declaration, Applicant wishes to encompass enzymes from 
any source, the claim must be written differently (and without adding new matter). 

The term "increasing" in claim 16 is a relative term that renders the claim indefinite. The 
term "increasing" is not defined by the claim, the specification does not provide a standard for 
ascertaining the requisite degree, and one of ordinary skill in the art would not be reasonably 
apprised of the scope of the invention. It is suggested that the level of vitamin C be compared to 
that of a wild-type plant. 
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Applicant and the Declaration urge one of ordinary skill in the art would understand the 
meaning of the term and apply its plain ordinary meaning; thus there is no need to define the 
term as everyone would understand the plants have increased vitamin C relative to 
untransformed plants (response pg 23 and Declaration ]|32). 

This is not found persuasive because relative terms must be defined by the claim or the 
specification must provide a standard for ascertaining the requisite degree. Comparison to 
untransformed plants would define the term in the claim. It is noted that comparisons to 
untransformed plants are already made for the plants of claims 6-7 and 13-14 and for method 
claims 20-21, both of which are dependent upon claim 16, Claims 20-21 fail to further limit 
claim 16, as discussed above. 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

9. Claims 1-2, 4-10, 12-18 and 20-22 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Dhugga et al (US Patent 6,706,951, filed August 1998, see provisional 
Application 60/096,782). 

Dhugga et al claim dicot and monocot plants transformed with a nucleic acid encoding a 
maize GDP-mannose pyrophosphorylase (claims 9-13), If transformation of a plant with a 
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nucleic acid encoding a maize GDP-mannose pyrophosphorylase increases the level of vitamin C 
in the plant, then these plants would inherently have increased levels of vitamin C relative to a 
nontransformed plant. Methods of producing those plants would involve transformation with a 
nucleic acid encoding the maize GDP-mannose pyrophosphorylase and expressing the enzyme in 
the plant, given that the plants of the claims are transformed with a construct comprising the 
nucleic acid operatively linked to a promoter; thus, the Dhugga et al teach a method whose steps 
are identical to the instant methods. Ff transformation of a plant with a nucleic acid encoding a 
maize GDP-mannose pyrophosphorylase increases the level of vitamin C in the plant, then this 
method would inherently be one of producing plants with increased levels of vitamin C. 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1 1 . Claims 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dhugga et al 
(US Patent 6,706,951). 

The claims are drawn to Arabidopsis plants transformed with a nucleic acid encoding 
GMPase and methods of producing those plants. 

The teachings of Dhugga et al are discussed above. Dhugga et al do not disclose 
Arabidopsis plants transformed with a nucleic acid encoding GMPase. 
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At the time the invention was made, it would have been obvious to one of ordinary skill 
in the art to modify the method of transform plants with a nucleic acid encoding GMPase as 
taught by Dhugga et al, to transform Arabidopsis plants with a nucleic acid encoding GMPase. 
One of ordinary skill in the art would have been motivated to do so because the significance of 
Arabidopsis in basic biological research. 



Conclusion 



12. No claim is allowed. 

13 Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anne R. Kubelik, whose telephone number is (571) 272-0801. 
The examiner can normally be reached Monday through Friday, 8:30 am - 5 :00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amy Nelson, can be reached at (571) 272-0804. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceedmg 
should be directed to (571) 272-0547. 

Patent applicants with problems or questions regarding electronic images that can be 
viewed in the Patent Application Information Retrieval system (PAIR) can now contact the 
USPTO's Patent Electronic Business Center (Patent EBC) for assistance. Representatives are 
available to answer your questions daily from 6 am to midnight (EST). The toll free number is 
(866) 217-9197. When calling please have your application serial or patent number, the type of 
document you are having an image problem with, the number of pages and the specific nature of 
the problem. The Patent Electronic Business Center will notify applicants of the resolution of 
the problem within 5-7 business days. Applicants can also check PAIR to confirm that the 
problem has been corrected. The USPTO's Patent Electronic Business Center is a complete 
service center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It also 
enables applicants to view the scanned images of their own application file folder(s) as well as 
general patent information available to the public. 

For all other customer support, please call the USPTO Call Center (UCC) at 800-786- 

9199. 



Anne R. Kubelik, Ph.D. 
June 21, 2004 
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